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5. SHIPPING INSTRUCTIONS 
1. SYSTEM DEFINITION 
5.1 Shipping List 
5.2 Crating Instructions 
1.1 Mounting Panels 


The LP15F requires 2-H911 mounting panels bussed 
per print D-WA-LPL5-F. 


1.2 Cables. 


One BC#9B I/O bus cable is required for the control 
to operate with the PDP-15. One BCg9C I/O bus 
cable will be necessary for operation with the 
PDP=9. 


The length of the BC#9B cable is determined from 
the system configuration drawing; D-AR-PDP-15-9-2. 
Also, a 70-6696 Data Products interface cable is 
required to connect the interface to the printer. 


1.3 Modules 


1.3.1 The following is a list of modules for the 
LP15F (positive version) : 
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1 3 
2 2 
7 L 
2 2 
4 - Mlll ae 
9 3 
2 3 
7 3 
a | 1 
1 1 
1 


- Mi2l 
«» M295 
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#2319 line printers 39-99779. 


1.3.2 The following is a list of modules for the 
LP15F (negative version) : 


Power Su lies 


2 - G829 3 - M295 
1 - MYg2 12 - M296 
2 - M191 1 - M3@2 
7 --Mig2 2~- M211 
4- Ml1ll 5 - M59W 
9 - Mll2 2 - M519 

12 - M113 3 - M631 
7 - M115 _ 1 - M622 
1 = M117— 1 - M627 
1 - M119 2 - M632 - 
2=- M194 | 1 - M9G2 
6 - Ml21 | 1 - M911 

| 


The LP15F will require one H721 power sageiy 

utilizing the +5 volt output only for the positive 

version and both the +5 and -15vbe outputs for 

the negative version. 3 

: 

The LP15F will also require a H716 indicator power 

supply. | 

Indicator Panels | 
| 

{ 

The LP15F uses a indicator panel assembly. DEC 

part number D-AD-7996331-19-0 


Vendor Supplied Equipment 


One data products #2319 line pr Inter, 9) i a, Fy 
part number, 30-9766. 
Purchase Specifications for Spebial Parts 


The purchase specification for the data products 
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2. CONFIGURATION RULES 


2.1 Options | | 
Not applicable. 
2.2 Cabling Length Limitations | 
The BC#9B I/O bus cable length is determined by 
the system configuration. Refer to D-AR=PDP-15-0=2. | 


The maximum length is seventy-five feet from the 
processor. 


2.3 Power Supplies and Controls 
Refer to section 1.4 for the listing of supplies. 


The LP1SF will require one 841-B power control. 


The physical placement of these items will con- 
‘form to the H963 M cabinet documentation. Print 
number D-UA-H963-M-0. | 
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3. CHECKOUT SPECIFICATIONS 


3.1 Off Line Procedure 


3e2 


John L. Pratt 


The off line checkout procecure consists of running 

the LP1SF with the diagnostic program, but without the 
printer. The program is divided into two portions :; 
Control and Print test. The control is shipped with an 
M911 pull-up card in slot B32 to run diagnostic without 
printer leave the M911 in B32, Answer the dialogue of 
the maintenance control test, 


On Line Procedure 


The on line checkout procedure consists of running the 
control with the line printer, Both portions of the 
diagnostic will be run, (Control and Print tests,) 


Margins 
Not applicable, 


Life Tests 


Not applicable, 
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4. 


ACCEPTANCE TEST PROCEDURE 


4.1 


4.2 


4.4 


Programs 


The programs used with the LPL5F are: 


1. LPI5F Diagnostic 
2. Systems Handler LPLSF 
3. System Exerciser 


Duration of Tests 


The control toast of the diagnostic shall be run 
for fifteen minutes. The print test shall make 
one good pass. 


Definition of Failure 


An error encountered in either the control or 
print tests is a failure. 


Checklist 


1 - LPL5F Control | 

1 - H963M cabinet (not necessary if field add on and 
already has H963M. 

- Indicator panel assembly ~ 79~-6331-19-9 

- BC#9B I/O bus cable (positive version) 

- BC#9C I/O bus cable (negative version) 

79-6686 Interface Cable 

~ Box Line Printer Paper 

= Data Products printer ribbon 

- LPI5F Diagnostic and Listing 

- Data Products #2310 Printer Manual 
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5. SHIPPING INSTRUCTIONS 
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5.1 Shipping List 
~ Software Kit | Rhett 1. GENERAL DESCRIPTION 
- Data Products #231f Manual oe | 
- LP1L5F Interface gotta 2 - oO 1.1 Nature and Purpose of Equipment © 


- i/6 bus cable (see par. 4.4 eb 1.2 General Operating Characteristics 
H963M cabinet (see par. 4.4) : , | | : 
- Indicator panel assembly- 79-6331-19-9 © aa. . | 
~ Set Prints - A-ML-LP15-F-9 a so oe 2. SYSTEM SPECIFICATION 
- 79-6686 Interface cable, 25'. a 
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- Data Products #2319 Line Printer et ee 2.2 Environmental Specifications 
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| 1 - Data Products Printer Ribbon Power Requirements a, | 
5.2 Cratin Instructions Per formance Spaci fication 7 


The LP15F logic panel and indicator assembly ? a ee, ee eae ae 
(if sent alone) shall be shipped in separate es . He : _ 3. INSTALLATION INSTRUCTIONS 
corrugated cardboard cartons. Prior to placement St te A ae, OS | : Be ee 
in shipping carton, the logic and indicator panel . l 
will be wrapped in bubble packing and cartons 2 : vee 
are partially filled with foam spaghetti. The .3 Assembly eg existing 963M) 
| 4 Cabling : 

5 
6 
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3 
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rc ee ts oP ak 3 
boxes are firmly packed and sealed. : er a ee oe 3. ae : | 
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Uncrating _ 
Parts List : 


The I/O bus cable and the printer cable are shipped 
with foam gloves on the connectors. 
4. OPERATION INSTRUCTIONS 
4.1 Controls 
4.1.1 Printer Controls 


4.2 Indicators 
4.3 Operating Sequence 


5. ACCEPTANCE TEST PROCEDURE (CUSTOMER) 
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5.2 Duration of Test 6.3.3.14 Maintenance Control 
5.3 Definition of Test Failure 
5.4 Checklist 1. Static 
2. Error 
3. Dynamie : 
6. -_ 
6.3.3.15 API Facility : 
6.1 6.3.3.16 Read Status (IORS) 
6.2 Programming 6.3.3.17 Program Interrupt 
6.3 Detailed Description 6.3.3.18 Skip Request 
| 6.3.3.19 Miscellaneous IOTS 
6.3.1 Operating Modes 6.3.3.20 Case Shift 
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1. GENERAL DESCRIPTION 


Lei 


Nature and Purpose of Equipment 


The LP1L5F line printer interface is to be used 
with the data products #231@ line printer. 


General Operating Characteristics 


The interface utilizes the data channel ona 
cycle stealing basis to retrieve characters 
from core memory for output on the printer. 


The control handles data in either IOPS ASCII 
or IMAGE ALPHA modes, performing all the un- 
packing and shifting nee ore done by yee 


methods. 


When the characters have been processed, they 
are transferred to the printer at maximum speed. 
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2.1 Physical Specifications 


2.2 


2.4. 
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Height = 10%" 
width = 6%" 
Length = 19" 
Weight = 40 pounds 


Floor loading 300 pounds (with HI63™) 
Cabinet clearances = 1035 x 19 x:10 


Environmental Specifications 


Temperature range ~ 10~ 50°C 


Humidity -~ 20-95% relative 
Power Dissipation 

Watts 50 

BTU/HR 170 


Power Requirements 


AC Voltage 120 + 10% 
_ current 5A 
Surge ss 30A 
Nominal es) 
DC Positive Interface 
— voltage +5 
Current +5V @ 4.85A 


Negative Interface 
Voltage +5, =1L5 


Current © +5 @ 1,55 | 
-) 460| MA 
Perform. + 3! Specification 


Spee?  S@KHz interface to printer 
Capacities - N/A 
Duty Cycle - 100% 
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Uncrating 


Open shipping cartons carefully and remove logic in- 
dicator panel assembly and cables. Unwrap bubble packing. 


Parts List 


- LP15F Logic | 
Indicator Panel Assembly 
- BCZ9B I/O Bus Cable 

- 70-6696 Printer Cable 


with existing H963M) 
Mount logic assembly and indicator panel per print 
D-UA-H963-M-@. | , a 


Cabling 


The I/O bus cable in will connect to slots AB 2,3. 
and the cable out to AB 4, 5. | 


The printer cable will plug into slot C32 in LPLSF 4.2 
logic: the M904 end. The Winchester connector will be | 7 ee Oe 
inserted in receptacle Jl on the printer, Consult #2310 | 3 

Printer Manual for location DFJ1, | 

Preliminary (Power Off Checks) 


Insure proper positioning of G829 power connectors. 


Check fuses on G829 power connectors and replace 
with buss type 5A SB. = © 


Application of Power 


Recheck G829 connector card fuses. 
to indicator panel. 


Check power 


Preliminary (Power On) Checks 
Not applicable. 
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OPERATION INSTRUCTIONS 


4.1 Controls 


4.1.1 Printer Controls 
There are six (6) controls on the printer: 
Print Inhibit 


Master Clear 
Power On 


Top of Form 
Paper Feed 
On Line/Off Line 


To initialize the printer and place it on line, 
follow the following procedures 


1, Open pedestal door and check paper supply’ 
and loading, 

2, Press the master clear springereturn toggle 
switch, 

3. Close printer pedestal door, 

4, Wait for the ready indicator to light. 

5. Push On Line/Off Line spring-Return togg]~ 
switch to On Line. 

6.. Printer is On Line. 


Indicators 


Date Buffer 9G — 35: Indicates contents of the 36=bit 


data register, 


Column Count Ss ~ 67: Indicates contents of the 8ebit 


up counter used to count the characters sent to printer, 


Displays the contents of an 8-bit dec= 
rementing counter used to count the line in process in 
multi-line mode, 


of a 3-bit up 
in IOPS mode, 


4 ft Counter: Indicates the contents 
eeunter which increments during shifts 


Gutput Buffer: A 7-bit display of the character enroute | 
to the printer. | 
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DCH REQ = lights when the control is requesting 


Mode : | a 7 data via the data channel 
MULTI = indicates multi-line mode active | ! a : 7 HG BK l - lights during lst wore transfer 
IOPS <= indicates IOPS mode active | HDR = hes during header wore pair transfer 
IMAGE = indicates dusdelneds active ~ | : | | | | | DATA - lights during data breaks for text 
IMAGE 1 = lights during |the first transfer in | 7 | : VFU @@-#4 - displays contents of a 5-bit up 


image mode, counter used during VFU operations 


IMAGE 2 - lights during 


ithe second transfer in | | VFU - indicates a VFU character is being proces- 
image mode | | sed. 
ERROR = indicates and OR condition exists between | HT - indicates a horizontal tab is being 
LP ALARM, line overflow, illegal horizontal _—s _ processed | 


tab or interlock, 
| 


| | | = a | 7 |  &, CR = indicates a carriage return is being 
LP ALARM - indicates the: printer is off line | ie ig Ge | , sent to the printer 
LINE OFLO - lights when more than 80 printable | aaa ff LF - indicates a line feed has been forced 
characters have been transferred to | Bet wh | aw by the control | 


the printer without a control character sls’ & . | | 
| | 7 ‘PRINT- indicates a print character is being 
ILL HT - lights when an HT is received by the ! oo processed. | 
control with the columb 72, — 
MAINT- indicates maintenance mode operation 
BUSY - indicates the line printer and control are 


in use. |; | | 4.3 Operating Sequence> 


. : : : . : . 3 - 
DONE = lights when 30th!control and printer Se ae | | Not applicable. | 


have completed an operation, 


PIE = indicates the priority interrupt system is | 
enabled, 


API REQ = indicates that|an API flag on level 93 
is requesting service due to an error 
or done condition, 
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5. ACCEPTANCE TEST PROVUEDURE (CUSTOMER) 


5.1 Programs to be run 


The LP15F diagnostic. MAINDEC =15-D2ERB-D(D) 

5.2 Duration of Test 
The LP15 diagnostic shall be allowed to run fifteen 
minutes in the control test and through one pass 
of the print test. | 


5.3 Definition of Test Failure 


Any error encountered during diagnostic program 
test. 


5.4 Checklist 


- LP15F Logic 

- Indicator Panel - 79-6331-19-9 
- BC#9B or BCY9IC I/O bus cable 
- Line Printer Cable 79-6696 
Set Prints - A-ML-LP15-F-9 

-~ Data Products #2319 Printer 

- Data Products #2319 Manual 

- Software Kit 

~ Box Paper 

1 = Data Products Printer Ribbon 
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Programming 


The LP1L5F diagnostic checks the controls registera 

by transferring data to the control in the maintenance 
mode and then reading it back for checking. The 
diagnostic also checks the program interrupt and 

the data channei facilities. 


In the print test portion, the program transfers 

many useful print patterns to the control for out= 
put on the printer. These patterns are designed to 
offer visible checks of the printers mechanics. 

The printer is mechanicalyadjusted prior to shipment. 
However, if a discrepancy is noted, it will be neces~ 
sary to have a qualified technician make the appro- 
priate adjustments to the printer. 


Detailed Description 


6.3.1 Operating Modes 

The control has two modes of operation: 

IOPS ASCII, and IMAGE ALPHA. All monitor 
controlled data is stored in the format of a 
header word anda text. The header word 
consists of two consecutive locations con- 
taining the mode of output data flow. The 
following locations, (the text), contain the 
data in the form described by the header word. 


The text is terminated on the receipt of a 
carriage return (CR), ALT MODE (ALT), or a 
character which requires the movement of paper 
in the vertical direction; namely: VT, LF, 
FF, DCl, DC2, DC3, NC4, and DLE. 


The controller operatiny in the single line 
mode will look for any of these characters to 
end the line (print) and set the done flag. 
In the multi-line mode, the same conditions 
apply, however, the line counter is used to 
end the cycle. 
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The control, operating in the software monitor 
mode, requests two ck creas data channel 
breaks to retrieve the header word. It then 
sets the appropriate mode flops and requests 
the data. In the multi-~line mode, bits 1 - 8 
of the first header word are loaded into the 
line counter. The controller handles the data 
in either of the following modes: 


6.3.1.1 IOPS ASCII Mode © 


In the IOPS ASCII mode, the characters 
are extracted from memory by the data 
channel 3-cycle output transfer. The 
interface requests two consecutive data 
breaks from the I/O and loads the first 
18-bits of data into its data buffer 
register bits @Y-17. The second data 
break transfers another 18-bits into 
the data buffer bits 18-34. Rit 17 is 
unused in the second word. The control 
will then sample the first character 
to determine if it is a control charac- 
ter or printable character. If a 
printable or illegal character is found, 
it is shipped to the printer, and the 
next character is shifted through the 
data buffer, and the same operation will 
repeat itself until the buffer is empty 
or a control character is encountered. 
Once the five characters have been sent 
on to the printer memory, the control 
requests another pair of data breaks to 
retrieve another five characters. This 
operation takes place four times, (pro- 
viding all characters are printable). 
Illegal characters cause the printer to 


insert a space code. After five charactdrs 


have been transferred to the printer, 
two moro data breaks are initiated to 
obtain fivo more charactors. “our of 
thoso oporations are porformed until 
twenty characters have been sent to the 
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printer. After the control has received 
twenty characters, and transferred them 


to the printer, the printer will initiate 
a print cycle which will print the 


twenty characters. The demand line will 


become true again, requesting twenty 
more characters. A total of four of 
these twenty character transfers will 


be made terminating when the printer 


receives the last twenty. It will then 


print those twenty and space the paper, 
according to the control character 
issued. 


- The transfer rate between the interface 
and the line printer is 500KIIZ. 


The transfer rate between the control 


- s.and the computer is variable from 
- 12.65KHZ to 111KHZ, See Section 7.3 


nage Alpha Mode 


for adjustment procedure, 


This mode of operation differs from the: 


Other in that only one character is 


‘stored in an 18-bit word, (bits 11-17). 


The loading sequence is identical, but | 
two data breaks are required to load just 
two characters as opposed to five. The 


control ships these characters to the 


6.3.1.3 


printer without a shift operation. 


If the data buffer bits 11-17 contain 

a printable character, the output gating 
gates bits 11-17 to the printer, For 
the second character, the data buffer 
bits 29-35 are scanned and if printable 
are gated to the printer. 


Multi-Line 


Multiple line operation is initiated 
by issuing IOT 6521. In this operation, |} 
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a number of lines from 1 to 256 may be 
printed in one operation. This is 
accomplished by loading a line count 

of 8 bits into the line counter. During 
the first header word transfer, the soft 
ware monitor may place a count in the : 
header word and issue the multi-line 

IOT for processing. The line counter 

is decremented by one each time a 
terminator is issued during a line of 
print. The multi-line mode operation 

is terminated when a control character. 
is encountered in the last line of 
print. 


Single Line 


In the single line mode, only one line 
may be printed. The operation is com- 
plete on receipt of the first control 


character. 


In this mode, the operator need only 
issue IOT 6541, no line count manip- 
ulation is required. 


Control Character Operations 


The control is constantly scanning the incoming 


characters for control characters. 


When a 


control character is received, it is handled by 
the inethods listed in the following sections: 
6.3.2.1 through 6.3.2.7. 


6.3.2.1 


HT (Horizontal Tab) 


If a HT code is sent to the control, 
it initiates a cycle which sends the 
space code to the printer repeatedly 
until the column counter is equal to. 
a tab stop, (1.e., 9, 17, 25 (10))° rt 
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the following character is printable, it 
will go into the next column. Therefore, 
if the character sequence is “A, (HT), B", 
where "A" might go into column 7, the 

"B" will go into column 9, However, if 
the "A" was placed in column 8, the "B" 
would go into column 17, The interface 
always sends at least one space, After 
the horizontal tab operation, the 
character transmission returns to the 
no:mal mode, With the 80 column 2319 | | 
printer, an HT sent with a column count {f- 
equal to or greater than 72 constitutes 

an error condition, When an error con 
dition arises, the "ILL I!T" flag sets 

and forees an error, Likewise, if a 

2418 printer is being used, an error is : 
generated for a column count greater than | 
128, | 


Whenever the error flop sets the control 
issues a carriage return TO THE PRINTER. 


Note; 


6.3.2.2 CR (Carriage Return) 
The control uses a CP code to terminate 
one line of print. This is accomplished 
by passine the CR onto the printer, 
Action will be identical to ALT MODE, © 
NO VERTICAL SPACE, ~ ° 
When operating in the multi-line mode, 
the CR signals the control to zero the 
column counter and +l the line counter, 


If operating in the single line mode, 


the CR command will zero the column 
counter and set the done flag, 


"603.203 LF (Line Feed) 


This cycle is handled by issuing a 
paper feed to the printer, which will 
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Space one line (vertically), accordingly 6.3.2.6 VT (Vertical Tab) 


The LF command will zero the column | : 
counter in both modes and +1 the line | On receipt of a VT command, the control 
' counter in the multi-line mode only. | | will utilize the VFU unit contained 
| | | in the interface. A VT is handled by 
6.3.2.4 FF (Form Feed) _ | forcing -20,, to the VFU counter and 
_ —_ | initiates a cycle which sends the LF 
The printer recognizes the FF code, | | code to the printer repeatedly until 
7 | the VFU counter jincrements and overflows | 


_ $0 the control will pass it on. Printer 
action will print any characters in its 


buffer and slew paper to "tcp of form." 6.3.2.7 ALT Mode 


_ The line counter will be incremented by | 3 5 
one in the multi-line mode and the colum ! | | The ALT mode control character is used 
. counter zeroed in either mode. a : | for overprint operations. The control 
| : E in this case issues a carriage return. 


to the printer without a line feed. 
The column counter goes to zero, and 


terminates the line. (Single line 
operation.) The jalt mode character 
ida identical to ithe CR character. 


6.3.3 Block Diagram Description 


6.3.2.5 DLE, DCg-pc4 (Device control) 
_ The DLE and DC@-4 commands all utilize 
_ the VFu unit in the control. 


_ The characters are coded as follows: 
6.3.3.1 Data Buffer 


Tt ante en cee ee eer net on oe, 
afc oS 


- DLE. 


or cee 
— DCL. = .2 vertical apacegs = | . | | | 
.. DC2 = 3 vertical spaces a | a The data buffer fonsists of a 36-bit*, 

 DC3 = LT vertical space = | ie Ez _ seven wide, parallel shift register. 

_  DC4 = 10 vertical spaces- | 4 | In the IOPS ASCII mode, the NB will con- 
ge @es WE. =, Rin we ot ae . ce 4 tain five 7-bit tharacters, four of | 
If one of the above commands are received | | | which can be shifted individually into 

2 by the control, the respective vertical | ; | | | ¥ DB@-6 until the Five characters have 

Space code is loaded in the VFU counter. | ; been sent ® the printer. 

A line feed code is repeatedly sent to _ | 3 ; : | 
oe printer until the vFU register goes : On the loa sole, DB#-17 is loaded 

O zero. . | : a : from the I/O bus gY-17 on the first 

data break. Pata buffer bits 18-34 are 
Any of the VFU commands increment the “ loaded on the second data break with the] 
ae counter by one, and zero the | : | I/O bus bits BB-17. 
column counter, ' 
‘ | . The data buffer pea also ba cleared, 


When operating in the single line mode, loaded, and read| by maintenance IOTS. 
the done flag is set on completion of 


the VFU sequence. a | , 
| : : : *One extra bit is needed for Image Alpha 
: , | | PSO A ee ae 
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Data Buffer Output Gating | 


When operating in the IOPS ASCII mode, 
the data buffer will contain five 
characters. The first 7-bit character 
will be contained in DB9Y-6, the other 
four characters will be shifted into 
DB@-G for processing. In IMAGE ALPHA 
mode, the data buffer only contains 
two characters. They are located in 
DB11-17, and 29-35. 


The output gating looks at DB@-6 in | 
IOPS ASCII mode for five characters. 
The gating looks at DBl1-17 and 28-35 
alternately in the IMAGE mode. There 
is no shifting during IMAGE mode. . 


DCH Control 


The DCH control affects the cycle 

stealing operation of the interface by 
initially taking two consecutive data. 
breaks to load the header word and then 
groups of two breaks to get five 
characters each time into the data buffef 
(IOPS ASCII), and two characters each : 
time for IMAGE. Using the three cycle 
break feature of the PDP-15, and operating 
in the IOPS mode, the interface can | 
obtain five characters in two consecu- 
tive output transfers totalling 13 usec, | 
providing the data break delay is set 
to the minimum, : 


A two bit counter used to count the 
number of data breaks initiated by 
the DCH Control. 


*One extra bit is needed for Image Alpha 
NUMBER | a | 
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6.3.3.8 


Character Necoding Logi 


As a character is inserted in the data 
buffer, the character decoder immediactel 
decides whether it is printing, non- 
printing (control), or lllegai charac- 
ter. The character decoder looks. for 
the following characters: HT, VT, DLE, 
DC1-4, FF, CR, LF, ALT MODE, and al} 
printing characters. 


I/O Bus Receivers and Drivers 


The front end of the interface contains | 
the necessary high impedance bus receives 
and drivers to communicate with the 1/0. | 


Signals received are: 1/0 bus 9P-17, | 
, DCH GRANT, PWR CLR, 1/0 SYNC, DS#-5. | 

SD@-1; IOP1l, 2, and 4, AFI 3 GRANT, 

Ds fe 8 _, and 6 printer data lines 

used for diagnostic and maintenance. 


The drivers consist of: DCH RQ, RD RQ, 
WR RQ, API 93 PQ, and I/O ADDR 12-17. 


Character Generator 


This logic is necessary to force the 
space and paper feed codes during a 
horizontal or vertical tab operation,* 
respectively. 


Column Counter 


The column counter is an 8-bit up counte) 
which is incremented by one each time a 
printable character is sent to the 
printer. When the 2419 printer (132 
column) is employed, the column counter 
increments to 132. 


*Tab signifying VFU commands. 
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Likewise, for the 2318 88 column 
printer, the max count is 80 H10)° 


| . 
The column counter is used for calcu- 
lating the line! over error, the hori- 
zontal tab, .and illegal horizontal tab 


operations. During the HT operation, 


the three least significant bits of the 
printer are monitored for calculating 
the tab stops. The illegal horizontal 
tab flag is set. when a user tries to 
tab beyond 72, or 128 with the 89% or 
132 column printers respectively. 


Shift Counter (Character Shifting) 


In the 5/7 re mode, the data is 
packed with five characters/35-bits. 
After the five characters have been 
loaded into the data buffer, the shift 
counter controls the character shift 
operation, moving them through the 
five parallel buffers until they move 
into DB#-6 for output. 

| 


Output Gates to! L. P. Drivers 


Between the data buffer output gating 


logic and the line printer drivers, a 
set of "OR" gates are inserted to re- 
ceive outputs from either the DB output 


gating or the special character generatog. 


Line Printer Drivers and Receivers 


These dri i the printer | 
directl; mverting T2L logic levels 
to the loyi. levels necessary to drive 
the printer hardware. The receivers 
will be necessary for the demand and 
ready conditions issued by the printer. 


| 
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The drivers will consist of open 
collector type bus drivers with logic 
assertion levels of @ and+2é.5 volts. 


The receivers will merely buffer the 
incoming signals. 


Vertical Format Unit 


The interface contains a unit which will 
electrically substitute the mochanical 
VFU in the printer. It is composed 

of a 5-bit counter that is loaded on 
receipt of a vertical format command 
with the respective number of vertical 
lines requested. A list of vertical 
format characters and their coding will 
be found just before Section 7 (Tables) .| 


-Line Counter) 


An 8-bit decrementing counter is em- 
ployed to count the number of po. :. i 
lines in the multi-line mode. | 
Note all control characters equal 1 line. 


Maintenance Control 


A large portion of the control has been 
allocated for diagnostic and maintenance] 
checkout. For explanation purposes, 

let us divide the section into three 
parts. Namely: Static, Frror, and 
Dynamic. 


1. Static 


The nature of this section is 
basically clear, lead, and read. 


Using assigned IOTS arid I/O bus 

bits, the major registers and con- 
trol functions can be set or cleared | 
and read back for checking. These 
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With this test, a very extensive 
check can be made of the internal 
operation of the interface. A list 
of all IOTS and corresponding I/0 
bus bits will be found in section 7. 


registers are: Data Buffer 9-35, 
Line Counter 9-2, Data Break Counter 
Y-1, VFU Sounter 9-4. 


De TR TT enn: ATS 


= Ear 


Control Functions are: Data, 
Header, Alpha, Alpha Sync, IOPS, 


Multi-line, and Maintenance. 6.3.3.15 API Facility a 
2. Error The interface has an API 93 device flag 
whose address is 56. This flag will 
This section is used for checking set with a done or error condition. 
the error flags in the control. 
Checking is accomplished by set- Using anIOT 6542, a check can be made 
ting an individual error flag and - - to ascertain which flag caused the error] 
then checking the main error flag _ | 
by the priority interrupt and API 6.3.3.16 Read Status (IORS) 
facility. These flags are: Inter- | 
lock, Done, ILL HT, Line Over, Off A read status IOT will check the done 
Line, Maintenance, and Error, or error flag, and read it back on 
| I/O bus bit 14. 
3. Dynamic : | : 
: 6.3.3.17 Program Interrupt 

This section of the control allows 
the diagnostie¢e programmer to The control has a program interrupt 
exercise the interface in a manner facility which can be enabled by IOT 
which closely resembles actual 6544 and disabled by I0T 6561. When 

- “on line" printer operation, without enabled, the PI request will be made | 
a line printer. See djagnostic writqa: 1. 7 ‘when the done or error flag is present. | 
up for insertion of M911 term,£card..i | o . It is in syne with the API RQ. 
This is accomplished by loading a ; | . 
test print cycle in core memory and 6.3.3.18 Skip Request 


issuing the set maintenance IOT. 
This IOT simulates the data strobe 
line of the interface and single 


The done or error flag may be skip 
tested with IOT 6591. If either the 
done or error flag is set and IOT 


steps the data through the control. | 


After issuing the IOT, the program 
can check the major registers and 


6591 is issued, the skip request line 
to the processor will become active. 


control functions with IOT reads ) | ; 
and also look at the data lines to 6.3.3.19 Miscellaneous IOTS ) 
the printer to see if the character 


was actually sent. A list of all other IOTS for the control] 


is located in Table l and 2. 
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6.3.3.20 Case Shift will be generated when: 


When 64 character printers are operated ee _ | Sg —.s.. The line printer power is 
in a system that uses 96 character Oe oe ee oo se oS a n & % off. 

coding, the interface will substitute ce re . ere ee 3 2. Phe printer drum gate is 
the respective upper case character. ape fe 2 ae. |e : Ns oe : open. | 

For a lower case character, when oper- > ee | | . 7 eS ", £e = 3. An out of paper condition 
ating with a 96 channel printer and 96 oe ee ae | | ee se ee exists. 

character coding, the interface will de oa 8 A aa : is oe Pet 4. An overtemperature con- 


dition exists in the pape 
drive inotor. 


simply pass the character on to the 
printer. The interface is shipped 
pre-wired for use with a 64 character |, 
line printer. To change configuration, 
consult 6.3.3.20.1. 


6.3.3.20.1. 80/132 Column -64/96 Charact¢r 


The control has been designe¢ 

for either the 8% column 

data products 2319, or the 
132 column data products | 2 | LF-Line Feed 

2419 line printers. The conf . a | | automatic top of 

trol is shipped prewired = : form after 60 impre$- 
for the 8M column 2319 print : | : ! a tane 


6.3.40 Tables 0 : | | 
6.3.4.2) nsert LPLSP rors (TAPLE’) ) 

| 6.3.4.2 Vertical Format Character Coding 

| _ F+Form Feed _ | stop of form 


“Single space with 


, er. 
DCl-Device Control 1-Double Space with 


For 96 character, place a 
jumper between pins Cl14E2- 
C14C2.. | 


For 132 column operation, 
place a jumper between pins 
Cl4p2-cCl4Tl. | 


 6.3.3.20.2 Errors 


The error flop will set on 
any of the following con- 


ditions: Illegal horizontal f 


tab: Line Over; LP Alarm; 
and Interlock. 


A line printer alarm error 


automatic top of 
form after every 
30 impressions 


DC2-Device Control 2-Triple Space with 
automatic top of 
form after every 
20 impressions. 


DC3-Device Control 3-1 space with auto- 
matic top of form 
| after avery 60 
impressions. 


DC4=-Device Control 4-10 lines 


ae | | 
VT-Vertical Tab~ — 20 lines 


| 
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M631 - Negative Driver. 4, 
M911 = Positive Pui tups (ee for"effiline" check out. 


7. MAINTENANCE 


7.1 Equipment Reauired 


Data Products #2319 Printer Manual 


7.2 Preventative Maintenance 


Consult #2310 Printer Manual Section 
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7.3 Adjustments D~BS-LP15-F-32 CONTROL 1 
| a | D-BS-LP15-F-93 CONTROL 2 
The control has two delays which can be adjusted, eee DATA BUFFERS 
Delay 1 adjusts the cycle frequency of the maintenance D-BS-LP15-F-95 DB CONTROL 


control, adjustable from 133 KHz to 2 MC, Delay 2 
adjusts the frequency of data channel requests, reducing 
the load on the processor. It can be varied from 12.65 
KHz to 111 KHz, Tnese delays will be found in Cl6é, 
Nominal settings of these delays are 3.5 usec, 


Use Test 55 in diagnostic program to adj. delays. 


Cl6F2 - Delay 1 - (Maintenance) Top Pot 
cl6T2 - > Delay 2.- (Data. Channel) Bottom Pot 


D-BS-LP15--F-§6 
D-BS-LP15-F-97 
D-BS~LP15-F-98 
D-BS-LP15-F-99 
D-BS-LP15-F-19 
D-BS~LP15-F-1.1. 
D~BS~LP15-F=12 
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DB OUTPUT GATING, LP DRIVERS 
CHARACTER DECODER 
COLUMN COUNTER 


LINE CONN ee | 


IOT DECODE 2 
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I/O BUS RECE VERS 
MAINTENANCE READ 
LP Pio BUS DRIVERS 


D-BS-LP15-F-13 
D-BS-LP15-F-14 
D-BS-LP15=-F=15 
D-IC-LP15-F-16 
D-IC-LP15-F-17 
D~-IC-LP15=-F-18 | 
D-IC-LP15-F-19 
D-MU-LP15-F=-29 
D-TD-LP15-F-21 
D-TD-LP15-F-22 

— D-TD-LP15-F-23 
D-TD-LP15-F-24 
D-TD-LP15-F-25 | 
D-FD-LP15-F~26 
K-WL-LP15-F-.)' 


VFU UNIT 
IOT DECODE 


7.4 Special Troubleshoot ing Techniques | 


I/O BUS CABLES IN 
- Y/O BUS CARLES OUT 
_) . INDICATOR CABLES 
AC/DC PWR WIRING 
MODULE iate ATION 
DCH. TIMING hie CYCLE 
DATA CYCLE a XFER 


7.4.1 For Operator 


The control is designed to print and space paper 
. whenever an error is detected, Thus, allowing the 
- operator to. observe. what was printed Just before 
the error, ia a 


INT“RNAL TIMING IOPS MODE 
_ INTERNAL TIMING ALPHA MODé 
LINE OVER TIMING 
FLOW CHART 
_WIREL’ 


14d For ‘Technician. 
| ale ise: Flow chart ko find where control is 
ob failing. | oe ae i 1s . . 


2. Note indicator dioplay 


3. Use Maintenance Mode as much as possible, 
4. Use Timing Diagrams _ 
725 Recommended Spares 
of modules listed in section 1o3-e 
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18 Saceagenceeiitiees DB1g | pp28 | LP paTA #5 | ALPHA SYNC | 
jar [ 1 | B29 | LP DATA 24 
12 P tt—s—Csis BIZ [| BBG [TP DATA 93 | DATA 
Ae if a _BK CNT B 
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15 [vru g2 [sod | pB33 | Multi-Line | SHFT CNT @ 
16 [vru @3 | sds | B34 _ SHFT CNT 1 


IOTS 6582, 6542, 6562,6692, 6622 and 6642 read the above tables data | 7 : | 
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IOT | | 
CODE USE ACTION TAKEN 


EE EE cee 


SE 


IOT Print 1 line Initializes the control, sets 
6541 header, doesn’t set multi-line 


Clears the five bit VFU register 


6594 in the control 

| | 
IoT | | 
6521: Print Multi-Line Initializes the control; sets | 

| header; sets multi-line 
\ { 

| 
IOT | Skip if Done y Error | Causes a skip request if done or | 
6591 | | error is set 

\ 3 

! - 

IOT | Enable Interrupt System ioe the enable interrupt flop 
6544 | 


Clears the enable interrupt 


Disable Interrupt System 


{I0T | Clear data buf 99-35 | Clears DB 99-35 | 
6564 | | | 
{ 

IOT {| Clear Maintenance | Clears the maintenance flop only 

zor 
IoT | Clear Done Flag Clears Done Flag 
66211 | 


Clear status and error Clears status and error flag 


flag 


lot at Maintenance Control --- | Generates a pseudo data’ strobe =" 
6524 as SEER ee ee es 
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| IONS ON ITEM NUMBER 1 ¢ 2 
TO BE LOCATED AND SOLDERED AT 
; MINIMUM PRACTICAL HEIGHT ABOVE BLOCKS, 
. ALL CONNECTOR BLOCKS TO 
TO GROUND LUGS AS SHOWN, 4 PLACES 
3. JUMPER GROUND BUSSING AS SHOWN, 
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4. USE YELLOW WIRE (ITEM”4) FOR MA 
WRAPPED AND BLUE WIRE (!TEMS5) FOR 
HAND WRAPPED WIRING. 


o 
Ren 


ee . 


o>) 


») 


PNP TT 


TE er 


, € +9 | P 
B 
GROUND WIRING DETAIL 
TYPICAL 
bi — 
B YOO NOT SCALE DRAWING —_ EQUIPMENT 
- UNLESS OTHERWISE SPECIFIED A. ts ce CORPORATION 
DIMENSION IN INCHES “ay Sasrvearvs A 


° : : 
; | = .005 = “y ; . 
' REMOVE BURRS AND BREAK SHARP vig! aad = 


& 


AD 117006794-0 =© 
"TLILILIIt IT 


l 


 QUANTITY/V 


ARIATION | 


SECTION 


CHECKED AL PFYFFER—«|| | 
DATE 4/23/70 | 
ey EY, [ISSUED SECT. || 
| : T 2 26-74 | __J 
Wo| DWG NO./ PART NO. | DESCRIPTION | 
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